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ABSTRACT
The Geographical Information Systems technology is used in many fields where the spatial information is 
very important and relevant, that means in all fields that use a system for saving, analyzing and representing the data which are processed. The aim of this paper is using modern technology for monitoring the environment. Geographical Information System together with remote sensing have a very important role in decision process regarding the environment. Integration of remote sensing images in a Geographical Information System which enables complex spatial analysis is a useful and modern solution for environmental management and decision-making process. Satellite images contain various information that can support environmental monitoring, images that can be analyzed and interpreted in various ways by using the Geographical Information System tools. 
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INTRODUCTIONSome studies for identifying the changes have 
shown that modifications between data related 
to vegetation properties are well identified when images are enhanced using vegetation indices before making the difference between images (Fung 1990; Coppin and Bauer 1996; Radeloff et al. 2000, Rogan et al. 2002). These methods allow the 
identification of subtle changes related to density, composition and growth conditions of vegetation (Horablaga et al. 20123) depending on the purpose and the spatial scale of the project (Rogan 
et al. 2003). Another area where image analysis is used quite a lot is an attempt to assess plant health and to discover their potential diseases. Other authors (Pena-Barragan et al. 2012) aim to identify weeds in a cultivated area considering 
the crop rows. Other articles are trying to find a 
way to identify those lands where the amount of pesticide used is too high, reaching the level where it is detrimental to both crops and people (Maxwell 2011). This category also contains the articles  that use different vegetation indices to determine the chlorophyll content of the crop and, in this way, to discover whether they are healthy or not (Haboudane et al. 2002, Daughtry et al. 2000). There are other studies that aim to identify the degree of water evapotranspiration from plants. One such study was conducted for a region from Morocco to better prepare residents for irrigation (Simonneaux et al. 2007). Besides these elements which were studied by means of remote sensing and aimed to obtain a better production per hectare and healthier plants, and studies have 
been made to estimate the production of a specific crop. Some of the people who were dedicated 
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to these types of studies have tried to develop indices to estimate the productivity of crops without considering their type (Zhao et al. 2013). Others have tried to focus on determining the productivity of a single type of crop, for example, corn crops and soybeans (Johnson 2014), wheat (Kowalik et al. 2014) and including production of grape vine crops (Serrano et al. 2012, Govederica 
et al. 2015). Other studies are based not only on trying to predict the yield per hectare but also trying to determine how plants will grow or how the amount collected will differ within the same parcel. This can only be achieved using satellite images or aerial photographs of very high spatial resolution (Yang et al. 2013). 
MATERIALS AND METHODSBased on satellite images, there were calculate a series of normalized differential indexes resulting from some operations with the spectral bands, meaning they are obtained based on multispectral images (with several spectral bands). Through 
specific operations, it is aimed to amplify spectral signatures in the band where one particular 
object has the highest reflectance and diminishing signature of the certain object in the band where 
it has the lowest reflectance. Following these transformations, resulting are normalized indexes represented in gray scale images, where pixels have new numerical values. The data obtained is no 
longer byte (0-255, for 8-bit images), but floating point type, ranging between -1 and 1. Using remote sensing for agricultural land management has a very high potential because of fast information of high quality that can be obtained based on satellite images on vegetation cover.
Territory of the analyzed area, lies at the junction of major geographical units, respectively Romanian Plain and Dobrogea Plateau, in the southern part of Braila county, located close to the contact area of two counties: Braila and 
Ialomita, Plain Bărăganului. The area under study is intersected by the parallel of 45° north latitude (Viziru Tufesti) and meridian 28° east longitude 
(east of Braila and Măraşu) and lies between 47°45’02”, 47°51’52”, 47°51’38” and 47°44’48” north latitude and 23°28’51”, 23°28’39”, 23°12’11” and 23°12’25”east longitude.Nomalized Difference Index represent the result of mathematical operations aimed to highlight the characteristics of the environment (Begov Ungur 2015, Begov Ungur 2013, Govedarica M et al. 2012) using two spectral bands. The most important normalized difference indices are present futher and the method of building the maps containing these indices. (Herbei et al.  2015, Herbei et al. 2015)Using software ArcGIS (Herbei 2015; Herbei 
et al. 2015) , these indices have been calculated and the maps have been done for the studied area, using satellite images. Then the mathematics of the bands for each indicator was performed from ArcGIS Spatial Analyst – Map Algebra -Raster Calculator.
RESULTS AND DISCUSSION
Normalized difference vegetation index 
NDVI NDVI values vary depending on the absorption of radiation by the chlorophyll in the red spectral 
area and its reflectance in the near infrared spectral area. These values are between -1 and +1, 
Fig. 1.  Geographical location of territory
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expressing the consistency of green vegetation. Values close to +1 (light tones) represent high 
consistency of the vegetation and they are specific to dense hardwood forests. Values close to -1 (dark tones) is the land lacking vegetation with soil or rock. The value 0 (midtones) is associated with land meadows. It is useful in mapping areas with vegetation, vegetation typology, the health of vegetation, the use of land, etc.
Normalized difference water index NDWIIt is useful in mapping water bodies, visualizing the turbidity differences and vegetation content of water, alluvial soils or in the case of differentiation of water content in vegetation. It uses green spectral bands (electromagnetic radiation penetrates water) and near infrared (increases spectral response of moisture in soils, rocks and plants, and water begins to absorb radiation in the surface layers). Drak tones (values close to -1) express the water surface. Light tones (values close to +1), dry land. Midtones (values close to 0), lands with intermediate moisture content.
Normalized difference moisture index 
NDMI Interpretation: light tones (excess moisture), dark tones (low humidity). Represents the different moisture content in the landscape and in 
particular elements of soil, rocks and vegetation (good indicator of the droughts occurrence). Values bigger than 0.1 symbolized by light tones express high humidity. Low values (close to -1) symbolized by the dark tones express low humidity. It is useful in mapping water potential.
Normalized difference built-up index 
NDBI Light tones (land with crops and construc-tions), dark tones (land occupied by forests). NDBI values vary depending on the spectral signatures 
of middle infrared band (high reflectance of moisture in soil, vegetation, rocks, including construction materials) and near infrared band 
(high reflectance of chlorophyll). Lighter tones (positive values) symbolize the land covered by buildings. Dark tones (negative values) symbolize other landscape elements (forests, farmland, etc.). It is useful in automatic mapping of human settlements, as well as some elements of the land (dams, canals, railroads, roads, dams, etc.).
(Modified) Soil –adjusted vegetation index 
SAVI and MSAVIThere is currently great interest in quantitative characterization of the spatial and temporal patterns of vegetation representing data from the distance for the study of earth system science and 
Tab. 1. Indices used and their formulasINDICES FormulaNormalized difference vegetation index 
NDVI
NDVI=(NIR-R)/(NIR+R)Normalized difference water index 
NDWI
NDWI=(NIR-G)/(NIR+GNormalized difference moisture index 
NDMI
NDMI=(NIR-IR)/(NIR+IR)Normalized difference built-up index 
NDBI
NDBI=(IR- NIR)/(IR+ NIR)
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global change. Spectral models and indices are developed to improve the sensitivity of vegetation by accounting effects of the atmosphere and soil. In areas where vegetation topsoil is low (meaning, <40%) and the soil surface is exposed, 
the reflection of light in red and near-infrared 
spectrum can influence vegetation index values. This is particularly problematic when comparisons are made on different soil types, 
which may reflect different amounts of light in red wavelengths and near infrared (ie, soils with different brightness values). Adjusted vegetation index according to the soil was developed as 
a modification of the normalized difference 
vegetation index (NDVI) to correct the influence of soil brightness when vegetation topsoil is low.SAVI is structured similar to NDVI, but by adding a “correction factor of soil light” MSAVI 
Fig. 3. Evolution of indices NDWI in the period 2011-2013-2015
Fig. 2. Evolution of indices NDVI in the period 2011-2013-2015 
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Fig. 4. Evolution of indices NDMI in the period 2011-2013-2015
Fig. 5. Evolution of indices NDBI in the period 2011-2013-2015requires one band red and one band near infrared to be calculated. Adjusted vegetation index accoding to the soil (SAVI) was developed 
to minimize influences of the soil on the spectral canopy by incorporating an adjustment factor of the soil L in the denominator of the equation for the normalized difference vegetation index (NDVI). For the optimum adjustment effect of the soil, the factor L should vary inversely compared to the amount of vegetation present. SAVI 
amended (MSAVI), which replaces the constant L in the equation SAVI to a variable function L.L function can be derived by induction or by using of the NDVI product and weighted difference (WDVI). MSAVI aims to increase the dynamic range of the signal vegetation while further minimizes 
background influences of soil, resulting in greater sensitivity of vegetation. A formula was obtained, 
called MSAVI2, which eliminates the need to find 
HERBEI et al
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the ground line of a characteristic space or even specify a brightness correction factor of the soil. MSAVI calculation formula itself is the same formula as SAVI, and MSAVI2 is generally the version used when people refer to MSAVI. MSAVI was used in a number of studies where it was often correlated with terrain data for vegetation cover, 
Fig. 6. Evolution of indices MSAVI in the period 2011-2013-2015
Tab. 2. Table of correlations for vegetation indices 2011
2011 NDVI NDWI NDMI NDBR NDBI MSAVINDVI 1NDWI 0.979951 1NDMI 0.820021 0.803778 1NDBR 0.849482 0.855646 0.981791 1NDBI -0.82002 -0.80378 -1 -0.98179 1MSAVI 0.997079 0.968663 0.797264 0.819657 -0.79726 1
biomass and/or leaf area index, and as an entry layer for classes cover, land mapping or vegetation.
CONCLUSIONVegetation indices calculated based on the satellite data Landsat 8 have been analysed also from the correlation point of view. Thus in 
Tab. 3. Table of correlations for vegetation indices 2013
2013 NDVI NDWI NDMI NDBR NDBI MSAVINDVI 1NDWI -0.59622 1NDMI 0.905696 -0.75318 1NDBR 0.532862 -0.85125 0.793834 1NDBI -0.9057 0.75318 -1 -0.79383 1MSAVI 0.793236 -0.20801 0.646054 0.153679 -0.64605 1
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conclusion, the best correlations are between indices NDVI and NDWI, respectively MSAVI, between indices NDWI and MSAVI, berween indices NDMI and NDBR and NDBR and NDBI. Results are presented in Tabs 2, 3 and 4. In the 
graphs from figures 7,8,9 we have presented the distribution of vegetation indices calculated abd analysed for the study area, in the period 2011, 2013 and 2015.
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